Abiotrophia defectiva, also known as nutritionally variant streptococcus, is part of the normal flora of the oral cavity and urogenital and intestinal tracts and is a rare cause of infective endocarditis. It is fastidious or difficult to culture and associated with high rates of septic embolization, treatment failure and mortality. We describe an unusual presentation of infective endocarditis with severe mitral valve regurgitation due to Abiotrophia defectiva in an immunocompetent patient. After a complicated hospital course, surgical replacement of both the mitral and aortic valves was performed. We suggest that this patient likely had subacute infective endocarditis before diagnosis and treatment of her urinary tract infection, and following treatment failure, she developed life-threatening infective endocarditis. This case report highlights that patients with Abiotrophia defectiva infections are at high risk for infective endocarditis and that the clinical progression from this infection can be slow, with difficulty isolating the pathogen, which can significantly impact patient outcome.
Introduction
Abiotrophia defectiva (AD) infections are associated with high rates of septic embolization, treatment failure and mortality. [1] [2] [3] We describe an unusual presentation of infective endocarditis (IE) due to AD, complicated by sepsis, severe valvulopathy and pulmonary hypertension, with characteristic septic embolization to the spleen and lower extremity. Surgical replacement of both the mitral and aortic valves was required. Intensivists and cardiac anesthesiologists, as well as other clinical providers and specialists involved in the management of these complicated cases, should be aware of this rare but potentially fatal infection and consider it as a cause of acute deterioration and organ failure in atrisk patients.
Case report
A 53-year-old immunocompetent female presented with a 1-week history of dizziness, worsening shortness of breath and increasing chest pressure. Prior to admission, she was diagnosed with a urinary tract infection, culture positive for AD. This was initially treated with sulfamethoxazole-trimethoprim 800/160 mg twice per day for a week followed by an intramuscular injection of ceftriaxone and oral ciprofloxacin 500 mg twice per day for 7 days.
On admission to hospital, she was lethargic, vital signs recorded were temperature of 36.7°C, blood pressure of 104/88 mmHg, heart rate of 175 beats per minute, respiratory rate of 21 breaths per minute and oxygen saturation of 98% on room air. Chest radiography was unremarkable and electrocardiogram showed atrial fibrillation with a rapid ventricular rate to 180 beats per minute. Brain natriuretic peptide was elevated at 819 pg/mL, initial troponin I value was 0.1 ng/mL with a repeat value of 0.34 ng/mL and a heparin infusion was started for presumed acute coronary syndrome as well as a diltiazem infusion, with improvement in heart rate control. Further workup revealed a lactic acidosis, acute kidney injury with creatinine 1.62 mg/dL (baseline 0.8 mg/dL) and thrombocytopenia to 29,000/mm 3 . Transthoracic echocardiogram showed a thickened and restricted mitral valve with a large vegetation (21 mm × 19 mm) on the posterior leaflet ( Figure 1) , with partial flail and severe regurgitation. The vegetation was seen to be obstructing inflow into the left ventricle with associated stenotic physiology. The aortic valve was also thickened with perforation of the non-coronary cusp and the ejection fraction was normal. Right ventricular systolic pressure was severely elevated at 70-80 mmHg with evidence of right ventricular overload.
Empiric vancomycin and piperacillin/tazobactam were started and subsequently changed within 24 h to ampicillin 2 g every 4 h and gentamycin 3 mg/kg every 24 h, in view of blood cultures growing gram-positive bacilli. Surgical intervention was deferred due to severe thrombocytopenia and bacteremia.
One week after admission, she developed acute heart failure, requiring emergent intubation and mechanical ventilation. Ampicillin was switched to ampicillin/sulbactam 3 g every 6 h with gentamycin and daptomycin 6 mg/kg, for better anerobic and resistant gram-positive coverage. This was followed by sudden onset septic embolization to the left lower limb causing critical ischemia, as well as new splenic infarcts (Figure 2 ), managed with left lower extremity thrombectomy and four-compartment fasciotomy. Blood cultures continued to show no definitive pathogen. Given the severe valvulopathy and metastatic septic embolization, surgical replacement of both the mitral and aortic valves was performed.
Intraoperative transesophageal echocardiogram showed an enlarged left atrium measuring 5.7 cm with thrombi present in both left and right atrial appendages ( Figure 3 ). The aortic valve appeared thinned with evidence of severe aortic insufficiency. The posterior leaflet of the mitral valve was eroded by the large vegetation, and there were microabscesses in the posterior annulus and nodular extension up the endocardium into the left atrium. As pulmonary artery pressures remained elevated after mitral valve replacement, inhaled epoprostenol was initiated with good effect and weaned slowly.
Postoperative course was uncomplicated. Blood culture pathogen identification showed AD in addition to Grampositive bacilli (cereus/thuringiensis, magaterium and subtilis) from initial blood cultures on admission. The patient was discharged from the intensive care unit after 2 weeks on broad spectrum antibiotics for a total of 6 weeks. 
Discussion
Organisms of the genus Abiotrophia were first classified as nutritionally variant streptococci (NVS) in 1961. 3 abiotrophia defectiva has been associated with life-threatening infections such as bacteremia, osteomyelitis, brain abscess, pancreatic abscess, septic arthritis and crystalline keratopathy. 2, 4 A 2001 study of 97 patients, by Christensen and Facklam, 5 showed that IE was reported in 58% of patients, while in 26% of patients, septicemia or bacteremia was given as the clinical diagnosis. Endocarditis caused by NVS is implicated in 5%-6% of all streptococcal endocarditis cases, with <1% of all cases caused by abiotrophia defectiva. 3, 6 The reason that this pathogen has a higher affinity for the endocardium is due to its ability to secrete exopolysaccharide, enabling it to adhere to fibronectin in the extracellular matrix. 7 In these cases, IE progresses slowly, but despite its sensitivity to antimicrobials, approximately 50% of patients need surgical management, as was the case with our patient. 8 The identification of Abiotrophia is difficult because of its growth requirement and its confusing Gram stain appearance. It needs a high clinical suspicion and may be a diagnostic challenge that may require more advanced diagnostics modalities such as polymerase chain reaction (PCR) and/or matrix-assisted laser desorption ionization time-of-flight mass spectrophotometry (MALDI-TOF-MS). MALDI-TOF-MS is a relatively simple and inexpensive method of identification. 2 At our institution, we do not offer these testing procedures, and therefore, this was a "send out" test to another institution which used MALDI-TOF-MS method of identification. Given that this identification was from two different blood samples, this was a hematogenous infection rather than merely colonization. If the identification had been from just one sample, it more likely would have been less significant and thus merely represented colonization. Also, the Bacillus cereus, Bacillus thuringiensis, Bacillus magaterium and Bacillus subtilis identification was from a single sample, and therefore, it was interpreted as probably caused by contamination from skin or perhaps an uncleaned sample bottle top.
Treatment failure rates as high as 41% occur despite the use of appropriate antibiotics. 9 A mortality rate of up to 17% has been reported in the literature, which is high when compared to mortality rates from endocarditis caused by Viridans streptococci (0%-12%) and other pathogens. 10 Most reported deaths are due to acute heart failure or major systemic embolization, both of which were manifested in our patient.
AD endocarditis predominantly occurs in the setting of pre-existing heart disease (90% of cases), and prosthetic heart valves are involved in 10% of patients. 3, 8 However, neither of these risk factors were present in our patient.
The American Heart Association guidelines recommend use of the same treatment as for Enterococcus endocarditis, that is, a combination of ampicillin or benzylpenicillin plus gentamycin for a period of 4-6 weeks. 9 Alternatively, vancomycin can be used alone for 6 weeks in patients with a penicillin allergy. Ceftriaxone combined with gentamycin is an alternative option. [10] [11] [12] Specific therapeutic dosing guidelines recommend 18-30 million units of penicillin per 24 h divided into six doses or 12 g of ampicillin per 24 h intravenously, divided into six doses, in addition to intravenous gentamycin at 3 mg/kg/24 h divided into three doses for 4-6 weeks. Vancomycin represents a good therapeutic choice in patients who have shown a poor response to penicillin/aminoglycoside combination therapy. 13, 14 The portal of entry for systemic bacteremia in our patient was most likely the genitourinary tract. Abiotrophia species are generally considered to be part of the normal flora of the urogenital and oropharyngeal tracts and can also be found in the gastrointestinal tract. 11 Our patient was diagnosed with a urinary tract infection caused by abiotrophia defectiva in the weeks preceding presentation and acute deterioration with signs and symptoms of IE and cardiogenic and septic shock. Given that workup for her clinical deterioration showed hematogenous spread of her known Abiotrophia urinary tract infection and that IE was found to be the cause of her hemodynamic decompensation, it is a logical conclusion that the urinary presence of the bacterium was the primary cause of the IE. Although as stated previously, Abiotrophia species is also considered normal flora of the oropharyngeal tract, and there were no clinical signs or symptoms to suggest an oropharyngeal source (e.g. dental abscess, tonsillitis, upper respiratory tract infection). Also, this patient was not immunocompromised and did not have any history of congenital heart disease such as bicuspid aortic valve or prosthetic heart valve placement at the time of initial presentation. In our case, open heart surgery with complex anesthesia management due to sepsis and hemodynamic deterioration was required for definitive treatment, which was followed by an uncomplicated postoperative course.
Conclusion
This case report highlights that patients with known AD infections are at high risk for IE with severe cardiorespiratory compromise, even in the absence of known risk factors. Cardiac anesthesiologists and clinical specialists involved in the care of these patients, such as neurologists, hospitalists and infectious disease consultants, should be aware of this rare but potentially fatal infection, which may present a significant anesthetic challenge, and consider it as a cause of acute deterioration and organ failure in at-risk patients in the intensive care unit. 
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